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Abstract 
 
Cassava has the potential to be a promising crop that can adapt in changing climatic due to its low water 
requirement and drought tolerance in Indonesia. However, inappropriate decision on land selection 
limits the productivity of cassava and increases associated cost to farmers for production. Considering 
cassava as root crop, prediction of yield using vegetation indices and biophysical properties is very 
important to maximize yield before harvesting. In this regard, a Decision Support System (DSS) for 
suitable land selection and a model for yield prediction of cassava correlating with biomass and root 
yield need to develop. Furthermore, the DSS needs to integrate with expert knowledge’s and geospatial 
variability to identify suitable areas for yield prediction.  
 
Therefore, the purpose of this research is to develop a decision support system to find suitable areas for 
cassava production and a yield prediction model. The DSS and model integrated expert systems and 
geospatial technologies such as remote sensing and geographic information systems (GIS) to maximize 
the productivity of cassava production in Indonesia.  
 
In this research, the methodology was developed in a geographical context from a city to the provincial 
levels for land suitability analysis (LSA) and yield prediction. The priority indicators were identified 
using Analytical Hierarchy Process (AHP) and Analytical Network Process (ANP) for LSA. The 
analysis was scaled up to understand the regional variability of land selection for cassava production in 
the Banten Province of Indonesia. The Multi-Criteria Decision Method (MCDM) was extended with 
Fuzzy Expert System to compare with AHP-based analysis using Matlab® and ArcGIS®. Furthermore, 
the yield prediction method was developed using satellite remote sensing datasets for locating highly 
suitable areas for cassava production. In this analysis, Sentinel II datasets were collected and analyzed 
in ArcGIS® environments. First, the sustainability of land use for cassava production in the city level 
to provincial levels were conducted. Sustainability indicators were classified and discussed with a vision 
of reflective practice and from multiple views of sustainability. Second, the sustainability of cassava 
production was analyzed using several indicators: availability, accessibility, affordability and 
profitability. The results show that the land use for cassava cultivation areas declined annually by 3.38% 
between 2010 and 2015. The results obtained from this research are very significant in the decision-
making processes to increase the production of cassava in suitable areas of the Serang city in the Banten 
Province. Third, the suitability analysis using (AHP) and Analytical Network Process (ANP) was 
performed. The AHP analysis incorporated with suitability analysis for cassava production in the GIS 
environment. Ground reference data were collected through interviewing farmers in the city to 
provincial levels. The criteria for suitability assessment of cassava were land use land cover (LULC), 
slope, elevation, rainfall, soil type, normalized vegetation difference index (NDVI), distance from the 
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river and distance from the road. GIS-based proximity and raster reclassification were conducted into 
four categories according to the land suitability referred by the United Nations of Food and Agriculture 
Organization (FAO). The land suitability assessment for cassava production found that 41.6% and 
44.6% of Serang City was identified as the most suitable for cassava production using AHP and ANP, 
respectively. Fourth, the analysis was scaled up to the provincial level to identify most suitable areas 
using Fuzzy integration with MCDM (F-MCDM). The multi-source database was built using the fuzzy 
membership function integrated with the application of spectral reflectance of satellite image and 
mapping system. The MCDM-based AHP method enhanced with fuzzy membership function. Fuzzy 
set methodologies have proposed as a method for overcoming biased of AHP. The result was showed 
that 42.17% of land was highly suitable using F-MCDM model, while 35.92% using MCDM Model. 
In the ground truth data from harvested yield, it was observed that F-MCDM model showed higher 
accuracy (R2=0.55) compare to the MCDM (R2=0.50). Finally, the yield prediction model was develop 
using the vegetation index from Sentinel II datasets of 10 m resolution. The vegetation indices were 
used to predict cassava growth, biophysical condition, and phenology status over the growing seasons. 
The NDVI, SAVI, IRECI, LAI, and fAPAR were used to develop the model of prediction for cassava 
growth. The generated models were validated using regression analysis of estimate between observed 
and predicted yield. NDVI showed the higher accuracy in the yield prediction model (R2=0.62) 
compared to SAVI and IRECI. The biophysical properties had the accuracy higher prediction accuracy 
(R2=0.70). The combined model using NDVI, SAVI, IRECI, LAI and fAPAR reported the highest 
accuracy (R2=0.77). The combination model was used to generate the yield prediction map. The ground 
truth data were referred for evaluation of satellite remote sensing data between the observed and 
predicted yields. 
 
The developed decision support system was integrated with expert system, GIS, and Sentinel II satellite 
datasets to evaluate land suitability and prediction of cassava yield from vegetation indices and 
biophysical properties. The developed model can be used for the regional and country levels in land 
suitability assessment and yield estimation of cassava to maximize production. 
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